PATENT ABSTRACTS OF JAPAN 



(1 1)Publication number : 10-053888 
(43)Date of publication of application : 24.02.1998 



(51)lnt.CI. 



(21)Application number : 08-212685 



(22)Date of filing 



12.08.1996 



C25C 3/34 
C25C 7/08 



(71) Applicant : CENTRAL RES INST OF ELECTRIC 

POWER IND 

SUIVIITOMO METAL MINING CO LTD 

(72) lnventor : TANAKA HIROSHI 

KOYAMA MASASHI 
MORO TATSU 
KIJIMAYOSHIO 
FUTAMI TATSU YA 
TOYABE KEIJI 
KOBAYASHI KUNIAKI 
TAKAHASHI JUNICHI 
SHIMIZU TAKAFUMI 



(54) METHOD FOR RECOVERING METALLIC MATERIAL TO BE RECOVERED OF FUSED SALT 
ELECTROLYTIC DEVICE AND DEVICE THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To attain the Improvement in recovery 
efficiency by simplification of recovery operation with the improvement in 
the precipitation rate of metal uranium. 

SOLUTION: An anode basket 3 and cathode drums 4 are arranged in 
the fused salt 2 injected into an electrolytic cell 1 . Nearly the lower half 
parts of the cathode drums 4 are held immersed in the fused salt 2 and 
the drums have revolving shafts in a horizontal direction. The metal 
uranium precipitated on the outer peripheral surfaces of the cathode 
drums 4 by an electrolysis is scraped by scrapers 6 existing above the 
liquid surface of the fused salt 2. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The cell containing the fused salt solution which the collected metal matter is dissolving, and at least one 
cathode drum which is arranged in said cell so that surface [ at least / a part of] may be dipped into said fused salt 
solution, and has a revolving shaft horizontally, The recovery system of the collected metal matter in a fused salt 
electrolytic device equipped with the anode plate dipped into said fused salt solution, and the scraping equipment which 
scratches the collected metal matter which deposited on the front face of said cathode drum in the upper part rather than 
the oil level of said fused salt solution. 

[Claim 2] [ in the sealed cell containing the fused salt solution which the collected metal matter is dissolving ] So that 
surface [ at least / a part of] may be dipped into said fused saU solution, and so that a revolving shaft may become level 
Rotate a cathode drum and said fused salt solution is electrolyzed by energizing to the anode plate dipped into said fiised 
salt solution. The recovery approach of the collected metal matter in a fused salt electrolytic device which scratched the 
collected metal matter which deposited on the front face of said cathode drum in the upper part rather than the oil level of 
said fused salt solution. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The field of the technique in which invention belongs] This invention relates to the recovery approach of the collected 
metal matter and equipment like a uranium metal in the fiised salt electrolytic device for electrolytic winning, such as 
electrorefming, such as used metal uranium fuel and an impure uranium metal, and a uranium metal. 
[0002] 

[Description of the Prior Art] In the conventional recovery approaches, such as a uranium metal in fused salt 
electrorefining equipments, such as a uranium metal for dry reprocessing, it was collecting by scratching the uranium 
metal which collected in the condition of having made the depositing dendrite- like uraniimi metal adhering to solid 
cathode using the round bar which has a revolving shaft in the direction of a vertical, or deposited on the front face of 
solid cathode using cylindrical shape-like solid cathode in fused salt. 
[0003] 

[Problem(s) to be Solved by the Invention] When using the soHd cathode of a round bar configuration which has a rolling 
mechanism which has a revolving shaft in the above-mentioned direction of a vertical, it was almost imable for it to be 
difficult to take a large cathode area, therefore to gather deposit rates, such as a uranitmi metal, from the constraint on the 

structure of a cell. 

[0004] On the other hand, if cylindrical shape-like solid cathode is used, it is comparatively easy to take a large KAZODO 
area, therefore it is possible to gather deposit rates, such as a uranium metal. In this case, although uranium metals etc. 
were collected by being scratched in fused salt, since scrapings, such as a uranium metal in fused salt, needed complicated 
actuation, recovery effectiveness, such as a uranium metal, had not necessarily improved. Thus, in the metal purification 
by the conventional molten salt electrolysis, improvement in deposit rates, such as a uranium metal, and the simplicity of 
recovery actuation, such as a uranium metal, suited the relation which cannot be incompatible. 
[0005] This invention is made in view of the trouble in the metal purification by such conventional molten salt 
electrolysis, and aims at offering the recovery approach of the collected metal matter and equipment in the fused salt 
electrolytic device which can reconcile improvement in the recovery effectiveness by simplifying improvement and 
recovery actuation of a uranium metal etc. of a deposit rate. 
[0006] 

[Means for Solving the Problem] In order to attain this object, the equipment by this invention The cell containing the 
fiised salt solution which the collected metal matter is dissolving, and at least one cathode drum which is arranged in said 
cell so that surface [ at least / a part of] may be dipped into said fused salt solution, and has a revolving shaft horizontally, 
It has the anode plate dipped into said fused salt solution, and scraping equipment which scratches the collected metal 
matter which deposited on the front face of said cathode drum in the upper part rather than the oil level of said fused salt 
solution. 

[0007] Furthermore, the approach by this invention is set in the cell containing the fused salt solution which the collected 
metal matter is dissolving. So that surface [ at least / a part of] may be dipped into said fused salt solution, and so that a 
revolving shaft may become level The step which rotates a cathode drum, and the step which electrolyzes said fused salt 
solution by energizing to the anode plate dipped into said fiised salt solution, The step which scratches the collected metal 
matter which deposited on the front face of said cathode drum in the upper part rather than the oil level of said fused salt 
solution is included. 
[0008] 

[Embodiment of the Invention] One operation gestalt of the fused salt electrolytic device built over this invention at 
drawing 1 and drawing 2 is shown. The illustrated fiised salt electrolytic device is equipped with the cell 1 which has the 
structure sealed airtightly, and specified quantity restoration of the fused saU 2 is carried out inside the cell 1. The upper 
part of fused salt 2 is full of the argon. That is, airtight maintenance of the cell 1 is carried out in the argon ambient 
atmosphere. 



[0009] a cell 1 - in the core, two or more anode plate baskets 3 are arranged mostly (refer to drawing 2 ). each anode 
plate basket 3 - the vertical direction - and it is constituted so that it may be movable between the inside and outside of a 
cell 1. After paying the spent fiiel containing the uranium which is the collected metal matter to the anode plate basket 3 
in the exterior of a cell 1, you drop the anode plate basket 3 and make it immersed into fused salt 2. 
[0010] The metal cathode drum 4 is arranged at the both sides of the anode plate basket 3. As shown in drawing 2 , the 
cathode drum 4 is making the shape of a cylindrical shape, and it is supported pivotable so that a revolving shaft may 
become level. Each cathode drum 4 rotates with a low speed in response to power from a motor 5. One cathode drum 4 
(cathode drum located in left-hand side by drawing 1 ) rotates clockwise the cathode drum 4 (cathode drum located in 
right-hand side by drawing 1 ) of another side counter clockwise. 

[001 1] The revolving shaft of each cathode drum 4 is located up more slightly than the oil level of fiised salt 2. for this 
reason, each cathode drum 4 the lower half is mostly immersed in fiised salt 2. In addition, in order to stop low the 
electrical potential difference used for electrolysis, the distance between the anode plate basket 3 and each cathode drum 4 
is so good that it is small in the range which does not contact. Metal scraping equipment is formed corresponding to each 
cathode drum 4. the scraper 6 which has the die length as the level die length of the cathode drum 4 with this almost same 
metal scraping equipment, the intention 7 which receives the metal which the scraper 6 scratched, and a scraper 6 and a 
saucer 7 - the vertical direction - and it consists of a lifting device 8 which you make it go up and down between the 
inside and outside of a cell 1 . 

[0012] When metal scraping equipment is in the upper part location A (refer to drawing 1 ), if it is located in the exterior 
of a cell 1, and the upper part, metal scraping equipment descends and metal scraping equipment arrives at the lower part 
location B (refer to drawing 1 ), in the interior of a cell 1, a scraper 6 will touch the peripheral face of each cathode drum 
4 rather than the oil level of fiised salt 2 in an upper location. In addition, heating wire 9 is embedded at the pars basilaris 
ossis occipitalis of a cell 1, and the fiised salt 2 of the cell 1, as a result cell 1 interior can be heated now by energizing to 
heating wire 9. 

[0013] This fiised salt electrolytic device which has the above configurations operates as follows. In the original phase, 
the anode plate basket 3 is located above a cell 1, and metal scraping equipment is located in the upper part location A. 
First, it energizes to heating wire 9 and fiised salt 2 is heated to the temperature suitable for electrolysis. Subsequently, 
after paying used uranium fiiel to the anode plate basket 3, the anode plate basket 3 is dropped and the fused salt 2 in a 
cell 1 is made immersed. Subsequently, a motor 5 is operated and each cathode drum 4 is rotated. Then, it energizes into 
the anode plate basket 3, and fiased salt 2 is electrolyzed. 

[0014] By actuation of these single strings, a uranium metal deposits in homogeneity in the front face of each cathode 
drum 4. After a uranium metal deposits to some extent, metal scraping equipment is dropped to the lower part location B, 
and a scraper 6 is contacted to the peripheral face of each cathode drum 4. With a revolution of the cathode drum 4, 
depositing uranium moves toward the scraper 6 of metal scraping equipment, and is scratched by the scraper 6. The 
scratched uranium pieces are collected by the saucer 7 located directly under a scraper 6. 

[0015] If a saucer 7 fills with an uranium piece, metal scraping equipment will be raised from the lower part location B to 
the upper part location A, an uranium piece will be taken out, and metal scraping equipment will be again dropped to the 
lower part location B. Thus, in the fiised salt electrolytic device conceming this operation gestalt, a uranium metal is 
continuously recoverable. 

[0016] In an above-mentioned operation gestalt, although two cathode drums 4 were used, the number of the cathode 
drums 4 is not limited to two pieces. It is [ that there should just be at least one piece ] also still more possible to install 
three or more cathode drums 4. In addition, in the above-mentioned operation gestalt, the number of the cathode drums 4 
was made into two pieces, because the potential in fiised salt 2 and the symmetric property of distribution of voltage were 
taken into consideration. 

[0017] Unlike conventional equipment, the fiised saU electrolytic device conceming this operation gestalt sets to be able 
to take a large cathode area easily to one of the descriptions. It is possible by lengthening the level die length of each 
cathode drum 4, or increasing the number of the cathode drums 4 to enlarge cathode area. Moreover, what is necessary is 
just to enlarge the path of each cathode drum 4, when the level die length of the cathode drum 4 cannot be lengthened 
from the size restriction of a cell 1. Moreover, although used uranium fiiel was used in the above-mentioned operation 
gestalt, this fiised salt electrolytic device is usable also not only to uraniiun but other radioactive metal matter. 
[0018] 

[Example] The example of an experiment performed using the fiised salt electrolytic device conceming this operation 
gestalt shown in drawing 1 and drawing 2 is shown below. The cathode drum 4 made the diameter of 20cm, die length of 
20cm, and the anode plate basket 3 width of face of 2cm, die length of 6cm, and height of 10cm, and it has arranged the 
cathode drum 4 and the anode plate basket 3 so that the distance between electrodes between the cathode drum 4 and the 
anode plate basket 3 may be set to 5cm, respectively. 

[0019] As a simulation fuel pin, 1.5kg (1cm in diameter [ of about 1cm ] x thickness) of pellets of Fe alloy was used U- 
3% of the weight. The electrolytic bath maintained the inside of a fiised salt electrolytic device at the argon ambient 



atmosphere using the KCl-LiCl eutectic salt (uranium concentration: 4 % of the weight). The cell 1 was heated at 500 
degrees C with heating wire 9, and preparation for an experiment was started after about 30 minutes. First, it was 
inunersed into fused salt 2 and the anode plate basket 3 was rotated at the rate of 20rpm. Subsequently, each cathode drum 
4 was rotated by O.Srpm. 

[0020] The oil level of fused salt 2 was adjusted by adding fused salt 2 so that the oil level of fused salt 2 might be caudad 
located about about 1cm from the revolving shaft of each cathode drum 4. Moreover, 2 sets of DC power supplies were 
prepared, and it wired so that current control could be independently carried out to each cathode drum 4. Electrolysis was 
started after making the above preparations. A sink (cathode current density: 0.16 A/cm2, potential range-of- 
fluctuation: 1.5-2.0 volt) and electrolysis were performed for lOOA constant current to each cathode drum 4. Metal 
scraping equipment was once dropped in the lower part location B at a rate in 30 minutes, the scraper 6 was contacted to 
the peripheral face of each cathode drum 4, and the depositing uranium metals were collected on scraping and a saucer 7. 
[0021] The stop (total quantity of electricity: 400AHr), the anode plate basket 3, and the saucer 7 were pulled up for 
electrolysis to the upper part of a cell 1 after about 2-hour progress. Then, the stop and the cell 1 were cooled for heating 
of the cell 1 by heating wire 9. After checking that the cell 1 is cooled to a room temperature on the next day, the top 
cover of a fused salt electrolytic device was opened, and saucers 7 were collected. Ejection and weight were measured for 
the massive mixture of a uranium metal and a sah from the saucer 7. Weight was l,240g. 

[0022] After immersing this massive mixture into chilled water and dissolving a salt, when weight was measured again, 
the weight of a uranium metal was 1,1 lOg. Therefore, the weight of the contained salt is 130g and it became clear that it 
was a small amount comparatively. From the above measurement result, the acquired current efficiency showed 94% and 
a high numeric value. By this approach, though it was simple actuation, it was checked that the solid-state recovery of the 
uranium metal can be carried out in high current efficiency. Moreover, the obtained uranium metal piece also had little 
content ****, and after carrying out after electrorefming, the prospect of derating in the separation process as a process 
was acquired. 
[0023] 

[Effect of the Invention] As mentioned above, according to this invention, it is possible to be able to take a large cathode 
area by enlargement or plurality-izing of a cathode drum etc., as a result to raise the deposit rate of the collected metal 
matter, simplifying recovery actuation of the collected metal matter of a uranium metal and others. In the fused salt 
electrolytic device especially buiU over this invention, since continuation electrolysis actuation is possible, a deposit rate 
can be increased further. 

[0024] Furthermore, since collected metal matter, such as a uranium metal, is collected [ according to this invention ] in a 
gas unlike collected metal matter being collected in liquid like the conventional electrolytic device, it is also possible to be 
able to inspect recovery visually through an inspection hole and to raise the soundness of production control. Moreover, 
since the salinity contained in the metal piece collected by this fused salt electrolytic device is a small amount very much, 
the separation process after electrorefining can be simplified. 



[Translation done.] 
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